Further studies on the corticosteroid-receptor system of the nasal gland of the domestic duck (Anas platyrhynchos).
The interaction of tritiated corticosterone with the nasal gland corticosterone receptor was investigated. Kinetic studies have shown that the association of [3H]corticosterone-receptor followed second-order reaction kinetics and the dissociation of the ligand from the receptor became "pseudo" first order in the presence of large excess of radioinert steroids at 0, 15, 25, and 35 degrees C. Similar data were obtained with an ammonium sulfate precipitate of the cytosol. Dissociation rate constants varied from 10(-5) to 10(-3) s-1 and the association rate constants varied from 0.5 X 10(4) to 3.8 X 10(5) M-1 X s-1, depending on the reaction temperature and the cytoplasmic receptor preparation. Equilibrium dissociation constants were in 10(-8)-10(-9) M range. Equilibrium dissociation constants, calculated from kinetic data (kd/ka), showed a marked temperature dependence, while those obtained by saturation analysis varied much less with the reaction temperature. Data obtained in these experiments were used to calculate some thermodynamic parameters of the binding of corticosterone to the cytoplasmic receptor. The enthalpy of dissociation was 101.5 and 79.4 kJ X mol-1 and the entropy of dissociation was 200 and 280 J X mol-1 X degree-1 for the crude cytoplasmic receptor and the ammonium sulfate precipitate, respectively. From the equilibrium dissociation constants, the enthalpy and entropy of the equilibrium binding was calculated. Polynomial fitting of Ka values versus 1/T yielded enthalpy (delta H) values from -0.9 to -88.8 kJ X mol-1, depending on the nature of the receptor preparation. Entropy values were negative for kinetically derived equilibrium association constants from the crude cytosol at all temperatures and for 0 and 15 degrees C for the precipitate. Entropy values were positive for Ka values obtained from kinetic rates at 25 and 35 degrees C and for Ka's calculated from saturation analysis. Further experiments with the precipitate confirmed our previous contention that the nasal gland cytoplasmic corticosterone receptor metabolized the bound ligand to 11-dehydrocorticosterone, though the receptor preparation was corticosterone specific. The following hydrodynamic parameters were obtained on the binding macromolecule: molecular weight, 316 000; S20W, 8.0; Stokes radius (rs), 77.3 A (1 A equal to 0.1 nm); total frictional ratio (f/f0), 1.71. The labeled receptor preparation translocated to homologous nuclear binding sites following heat activation and, at the nuclear binding sites, the ligand was almost exclusively in its oxidized form.(ABSTRACT TRUNCATED AT 400 WORDS)